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Rung-Kutta 算法计算 GLONASS 卫星实时位置的方法；对 GLONASS 导航电文进行
了详细的解读，并描述了生成 GLONASS导航电文的过程。  
（2） 对 GLONASS 中频信号的格式进行了介绍，详细描述了本文 GLONASS
中频信号模拟器的组成框架和仿真流程，并利用 MATLAB 和软件接收机对生成的
GLONASS信号进行分析，验证了信号格式的正确性。 
（3） 针对 GLONASS 信号采用频分复用，中频信号生成程序的计算量非常
大的特点，本文使用 Intel parallel studio套件来对程序执行速度进行了优化，



































Satellite navigation signal simulator can simulate real navigation signal, so it can 
be used as a signal generator when developing satellite navigation receivers. 
Following the development of global navigation satellite system (GNSS), many kinds 
of receivers have been produced. The development of GNSS receivers needs satellite 
navigation signal simulator, which can significantly reduce a lot of time and cost 
during the development of receiver. As the China’s COMPASS system and EU’s 
GALILEO system are under construction, GPS and GLONASS are the only two 
satellite navigation systems that can provide global position service. 
This article investigates the generation of GLONASS IF signal using software 
method. After introducing the GLONASS system, we study the key technologies on 
simulating GLONASS IF signal. At last, we design a GLONASS IF signal software 
simulator. The simulator can simulate GLONASS signals received by a moving 
receiver. The parameters of the delay sources and their models taken into account can 
be modified easily in the GUI. Moreover, all parameters, including IF frequency, 
sampling frequency, simulation start time and simulation time, can be changed 
conveniently. The main work of this paper is summarized as follows: 
(1) The delay sources that affect the result of locate, including satellite clock 
error, relativistic effect error, troposphere delay error and receiver crystal error, are 
analyzed; The Rung-Kutta algorithm is used to calculate location and speed of 
GLONASS satellites; The GLONASS navigation message is described in details, and 
the generation of these message is analyzed. 
(2) The forms of GLONASS IF signal are introduced. The framework and 
simulation flow of the proposed GLONASS signal simulator are described in detail. 
MATLAB software and a software receiver is used to evaluate the signals generated 
by the simulator. The results show that the generated signals are correct. 

















generating GLONASS IF signal. In order to improve the running speed of the 
program, we used Intel parallel studio to compile and optimize the codes. 
Experimental results show that the running speed is greatly improved after being 
optimized by Intel parallel studio.  
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